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ABSTRACT : PROBLEM TO BE SOLVED: To provide a high-frequency package which is equipped with 
an antenna element and a high-frequency device, compact in structure, suitable for 
massproduction, and suitably applicable to a system of high-frequency such as microwave 
or millimeter wave. 

SOLUTION: An antenna circuit board A is composed of a^^nten^^ 
high-frequency line 4 which feeds an electric power to the an!§man5l^rrri^^ a first 
dielectric board 2 where the high-frequency line 4 and the antenna element 3 are 
provided, and a high-frequency device circuit board B is composed of a second dielectric 
board 7 where a cavity 8 is provided, a high-frequency device 9 housed in the cavity 8, 
and a transmission line 1 1 which transmits signal to the high-frequency device 9. and a 
high-frequency package is equipped with the boards A and B, wherein the boards A and B 
are joined into one piece, and the high-frequency line 4 of the antenna circuit board A and 
the transmission line 1 1 of the high-frequency device circuit board B are connected 
together by electromagnetic coupling. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely: 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The antenna-circuit substrate which formed the RF track for supplying electric power to an antenna element and 
this antenna element in the 1st dielectric substrate, While the laminating unification of the RF device circuit board in which 
the transmission line for forming a mold cavity in a part of 2nd dielectric substrate, and containing a RF device in this mold 
cavity, and transmitting a signal to this RF device was formed is carried out The package for RFs characterized by 
connecting the RF track of fie aforementioned antenna-circuit substrate, and the transmission line of the aforementioned RF 
device circuit board by the electromagnetic coupling. 

[Claim 2] The package for RFs according to claim 1 which is a lid for the aforementioned antenna-circuit substrate forming 
the aforementioned mold cavity in the aforementioned RF device circuit board. 

[Claim 3] The package for RFs according to claim I or 2 in which the specific inductive capacity of the dielectric substrate 
of the above 1st considers that the specific inductive capacity of 2-10, and the dielectric substrate of the above 2nd is 5-50 as 
the characteristic feature. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to the package possessing the antenna circuit while it 

contains the device for a RF especially microwave, or millimeter waves. 

[0002] 

[Description of the Prior Art] It continues till recent years, a development of the communication system using microwave 
and the millimeter wave etc. is performed briskly, and a development of the device for RFs used for those devices is being 
furthered. 

[0003] Microwave and the millimeter wave are known for having properties, such as a wide band, a high resolution, and 
short wavelength. Since it has a merit, like the coherence to other communication system is small while a mass 
communication, a high-speed-data transmission, and the formation of small lightweight of a device are possible for these 
characteristic features, use to systems, such as ID card system, wireless LA.N, and a mounted radar, is briskly developed from 
the former. 

[0004] Such a.system consists of the transmission line which usually connects the package and antenna which close RF 
devices, such as an antenna, a high-fi-equency oscillator, and amplifier, and a RF device, a RF device, or RF devices. 
[0005] However, it is taken up as a problem that the output of the RF device [ itself] is generally weak and that the loss in 
the transmission line is large. In order to reduce the transmission loss between an antenna and a RF device especially, the 
waveguide and coaxial cable with less transmission loss than the former are used as transmission line. 
[0006] 

[Problem(s) to be Solved by the Invention] However, conventionally, when the antenna and the RF device are prepared with 
another field and between liiese elements is connected with a waveguide or a coaxial cable, they have the problem that a 
system wide will become large, and have the trouble where it is not suitable for mass production. 

[0007] On the other hand, as transmission line replaced with a waveguide or a coaxial cable, although the microstrip line, the 
coplanar waveguide, etc. are used, since the transmission loss per unit length had the fault of being large, compared with a 
waveguide or a coaxial cable, the present condition was being unable to use easily. 

[0008] Therefore, in view of such status, this invention possesses an antenna element and a RF device, and aims at offering 
the usable package for RFs it being compact and suitable for the system using RFs, such as microwave which can moreover 
be mass-produced, or a millimeter wave. 
[0009] 

[Means for Solving the Problem] As a result of repeating a study to such a technical probrem, this invention persons 
approached as much as possible, have unified and arranged the RF device and the antenna, by shortening the length of the 
transmission line to which these are connected by a microstrip line, the coplanar waveguide, etc., found out that transmission 
loss could be reduced as much as possible, and resuhed in this invention. 

[0010] Namely, the antenna-circuit substrate in which the RF track for the package for RFs of this invention supplying 
electric power to an antenna element and this antenna element at the 1st dielectric substrate was formed, While the 
laminating unification of the RF device circuit board in which the transmission line for a mold cavity being formed in a part 
of 2nd dielectric substrate, and a RF device being contained in this mold cavity, and transmitting a signal to this RF device 
was formed is carried out It is characterized by connecting the RF track of the aforementioned antenna-circuit substrate, and 
the transmission line of the aforementioned RF device circuit board by the electromagnetic coupling. 
[001 1] Moreover, the aforementioned antenna-circuit substrate may be a lid for forming the aforementioned mold cavity in 
the aforementioned RF device circuit board, and it is still desirable that the specific inductive capacity of the dielectric 
substrate of the above 1st differs from the specific inductive capacity of the 2nd dielectric substrate. 
[0012] 

[Embodiments of the Invention] The structure of the package for RFs of this invention is explained on the basis of a drawing. 
Drawing 1 is a cross section showing an example of the package for RFs of this invention. In drawing 1 , the package for 
K±s 1 IS constituted by RF device circuit board B with antenna-circuit substrate A. In antenna-circuit substrate A, the 
flat-surface type antenna element 3 is formed in the front face of the 1st dielectric substrate 2, and the RF track 4 (henceforth 
a feeder way) for supplying electric power to an antenna element 3 is formed in the field of the opposite side of antenna 
element 3 forming face of the dielectric substrate 2. Moreover, the grand layer 5 is mostly formed in the interior of the 
dielectric substrate 2 all over the inside of a substrate, and the slot 6 is formed in the position which counters with the 
antenna element 3 of this grand layer 5. the electromagnetic wave which was received by the antenna element 3 according to 
such antenna-circuit substrate A — a slot 6 -- minding - the feeder way 4 and electromagnetism it is combined-like and an 
electromagnetic wave is transmitted 

[0013] O r} the pther hand, a mold cavity 8 is forni ed in a p art of 2nd dielectric substrate 7, the RF device 9 is contained in a 
mold cavity 8, and RF device circuit board b is autightly closed with the lid lU. Moreover, the RF device 9 is electrically 
connected with the transmission line 1 1 formed in the 2nd dielectric substrate 7, and a signal is transmitted to the RF device 
9 through the transmission line 11. Moreover, the grand layer 12 is formed also in the dielectric substrate 7 on the whole 
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surface. 

[0014] Moreover, according to drawing 1 , by the tooth-back comrade of feeder way 4 forming face of the above-mentioned 
antenna-circuit substrate A, and Kt device 9 forming face of RF device circuit board B, a laminating is carried out and it is 
unified. And between the feeder way 4 of antenna-circuit substrate A, and the transmission line 11 of RF device circuit board 
B, the grand layer 12 is formed in the whole surface, a slot 13 is formed in the grand layer 12 in the position where the feeder 
way 4 and the transmission line 1 1 counter, and the electromagnetic coupling of the feeder way 4 and the transmission line 
1 1 is carried out through this slot 13. 

[00 1 5] Moreover, as for the grand layer 5 in antenna-circuit substrate A, and the grand layer 1 2 of RF device circuit board B, 
it is desirable to connect electrically by many Bahia halls 14 and 15 etc. as much as possible at the point of stopping the 
resonance phenomena of a grand layer. 

[0016] Thus, although the electromagnetic coupling of the antenna element 3 in antenna-circuit substrate A^ the feeder way 4, 
^and the transmission line 11 in RF-device circuit board B, and the feeder way 4 was carried out through the slots 6 and 13 
formed in the grand layers 5 and 12 as each was mentioned above, they showed the electromagnetic-coupling structure of the 
transmission line 1 1 and the feeder way 4 in drawing 2 . It is formed so that it may become the impedance with same 
transmission line 1 1 and feeder way 4, and it is arranged so that those edges may see superficially and they may overlap by , 
equivalents for one fourtii of the length:of the wav^engtlLofa-transmissioll^^^ And in the grand layer of the duplication 
cfraction, the sl^T3 of Qie same widSi of face-is mostly-formed for width ofiace with the width of face of a track. Moreover, 
the length of jhlsslbt is formed in^oneJiairortheJengths-of-signal^ Jength. 

[0017] MoreoverTthe electromagnetic^coupTing is carried out by arrangiJig an antenna element 3 and the feeder way 4 like 
view 2 , and forming them. 

[DUTSJ according to the configuration of drawing 1 , the signal by the electromagnetic wave received by the antenna element 
3 is transmitted to the feeder way 4 through a slot 6 — having -- further - the feeder way 4 and electromagnetism - it is 
transmitted to the transmission line 1 1 combined-like, and, fmally is transmitted to the RF device 9 In addition, after 
performing predetermined signal processing in the RF device 9, it is outputted by the external end-connection child 17 
through the transmission line 16. 

[0019] Drawing 3 is a cross section of other examples of the package for RFs of this mvention. In drawing 3 , the same sign 
was attached about the same fiinction part as the example o f drawing 1 . According to such an example, the number of parts 
of the whole package can be decreased by forming as a lid (10) tor torming the mold cavity [ in RF device circuit board B 
for antenna-circui^substo-ate A ] 8. Moreover, since the heat which joined the heat sink 18 to the RF device 9, and occurred 
from the RF^eyjce 9'cah be made to radiate heat efficiently according to such a configuration, the malfunctioning by heating 
of a device can be prevented and the reliability of the function as a package can be raised further. 
[0020] Usually, in an antenna circuit, when an antenna element 3 is a patch antenna as shown in drawings 1 and 3, the Q 
value of an antenna circuit has the property which becomes large in proportion to the specific inductive capacity of the 1st 
dielectric substrate, and becomes small in inverse proportion to thickness d of a dielectric substrate. When this Q value 
becomes small, since directivity is confused, the larger one of Q value is good. However, a frequency band will become 
narrow if Q value is too large. Here, if the dielectric constant of a dielectric substrate is enlarged not much in order to enlarge 
Q value, since the difference with the dielectric constant of air will become large, an electromagnetic wave becomes easy to 
spread a dielectric substrate front face, and becomes that it is hard to emanate to the space of orientation perpendicular to an 
antenna side. On the other hand, radiant efficiency is in the inclination which becomes large so that a dielectric constant is 
low and thickness d of a dielectric substrate is large. 

[0021] Therefore, from such a viewpoint, in this invention, the specific inductive capacity of the 1st dielectric substrate 2 in 
antenna-circuit substrate A is suitable for 2-10, and the thickness (distance from the patch antenna 3 in drawing 1 t o a slot 6) 
0.03lambdaO to 0.061ambda0 (lambda 0 is the wavelength in a vacuum) of a dielectric substrate is also suitable, l hat is, 
specific inductive capacity is lower than 2, or thickness is 0.061ambda0. If thick, Q value will become small, specific 
inductive capacity is larger than 10, or thickness is 0.031ambdaO. Radiant efficiency will become small if thin. 
[0022] 50-300 micrometers is suitable for the line breadth of the transmission line 1 1 connected with the RF device 9 on the 
other hand, or the transmission Ime 16. This is because the circuit itself becomes large, when it is difficult to form a reliable 
track from printing technique, the yield at the time of a manufacture, etc. if line breadtii is made, smaller than 50 micrometers 
and it exceeds 300 micrometers. For this reason, 5-50 are suitable for the specific inductive capacity of the 2nd dielectric 
substrate 7 in a RF device circuit. For example, when specific inductive capacity is less than five in the case of a microstrip 
line, in order to set a characteristic impedance to 50 ohms, track width of face must be made larger than 300 micrometers, or 
dielectric thickness must be made smaller than 180 micrometers, thin for, as for the case of the former, the circuit itself 
becoming large, and mass-producing using tape multilayer technique in the case of the latter ~ it elapses and is not suitable 
[0023] On the other hand, if specific inductive capacity exceeds 50, in order to set a characteristic impedance to 50 ohms, 
track width of face must be made smaller than 50 micrometers, or dielectric thickness must be made larger than 700 
micrometers. In the case of the former, it is difficult to form a reliable track, and when it is the latter, on the whole, the 
package itself becomes thick, and it is because it is not suitable. 

[0024] According to the example of the drawing 1 and the drawing 3 , the dielectric substrate 2 in antenna-circuit substrate A 
It consists of the quality of the materials, such as an alumina ceramics, a crystallized glass, and an aluminium-nitride 
ceramics, from the above-mentioned viewpoint, an antenna element 3, the feeder way 4, and the grand layer 5 By conductor 
material, such as W, Mo, Cu, Au, and Ag, well-known multilayer technique, for example, the dielectric substrate 2 — a 
crystallized glass, the feeder way 4, etc. ~ copper — the front face of the glass ceramic Plastic solid which constitutes a 
dielectric substrate when a conductor constitutes — copper ~ a conductor ~ after printing and carrying out the laminating of 
the paste to a predetermined position, it can form by carrying out simultaneous baking 

[0025] On the other hand, RF device circuit board B can also constitute the 1st the same quality of the material as the 
dielectric substrate 2, transmission line 12, and grand layer 16 for the dielectric substrate 7 from an above-mentioned 
viewpoint by the same conductors, such as the feeder way 4. What is necessary is just to form with the same multilayering 
technique as antenna-circuit substrate A also in this case. Then,.the RF device 9 is installed with adhesives, such as an epoxy 
resin, a pewter, or an Au-Si alloy, in the mold cavity of the dielectric substrate 2. 



2of3 



12/11/01 4:09 PM 



http://www4jpdljpo.gojp/cgi-btn/tran_web_cgLeije 



[0026] In addition, desirably, when carrying out simultaneous baking with the conductor in a dielectric substrate and a 
substrate, respectively, after the aforementioned antenna-circuit substrate A and RP device circuit board B carry out the 
laminating unification of the Plastic solid before baking beforehand, it is desirable [ B ], although junction unification can 
also be carried out with desired adhesives, such as an Au-Si alloy and an Au-Sn alloy, to carry out simultaneous baking of 
antenna-circuit substrate A and the RF device circuit board B, and to form them, 

[0027] In addition, according to the example of the drawing 1 and the drawing 3 , although an antenna element 3 is all a 
patch antenna, of course, it may be array-ized and may give directivity etc. Moreover, alSiough it is possible to provide 
various functions in the RF device 9, it is desirable [ the signal which possesses a low noise amplifier 2 1 and the amplifier 22 
desirably including at least one frequency converter 19 and the high-frequency oscillator 20, and is outputted by the external 
end-connection child 17 of a package ] to drop on a frequency lower than the signal frequency received or emitted by the 
antenna element 3, and to make transmission loss small like Ae configuration of drawing 4 , for example. 
[0028] 

[Effect of the Invention] Since according to the package for RFs of this invention the track which unifies an antenna-circuit 
substrate and the RF device circuit board, and is connected can be shortened and a loss in a track can be made into the 
minimum as explained above, though an antenna circuit is provided, it is small and the package for RFs applicable to the 
system using RFs, such as microwave which can moreover be mass-produced, or a millimeter wave, is obtained. 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

Field 

[The technical field to which invention belongs] this invention relates to the package possessing the antenna circuit while it 
contains the device for a RP especially microwave, or millimeter waves. 

[Translation done.] 



1 of 1 



12/11/01 4:09 PM 



http://vvww4.ipdI.ipo.go.ip/cgi-bin/tran_web_cgi_eije 



* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this trcinslation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated, 
3. In the drawings, any words are not translated. 



Technique 



[Description of the Prior Art] It continues till recent years, a development of the communication system using microwave 
and the millimeter wave etc. is performed briskly, and a development of the device for RFs used for those devices is being 
furthered. 

[0003] Microwave and the niillimeter wave are known for having properties, such as a wide band, a high resolution, and 
short wavelength. Since it has a merit, like the coherence to other communication system is small while a mass 
communication, a high-speed-data transmission, and the formation of small lightweight of a device are possible for these 
characteristic features, use to systems, such as ID card system, wireless LAN, and a mounted radar, is briskly developed from 
the former. 

[0004] Such a system consists of the transmission line which usually connects the package and antenna which close RF _ 
de vjaes, ^.SjUch^as an antenna,.a high-frequency oscillator, and amplifierr and a RF device, a RF device, or RF devices. 
[0005] However, it is taken up as a problem that the output of the RF device [ itself ]is generally weak and that the loss in 
the transmission line is large. In order to reduce the transmission loss between an antenna and a RF device especially, the 
waveguide and coaxial cable with less transmission loss than the former are used as transmission line. 
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Effect 



[Effect of the Invention] Since according to the package for RFs of this invention the track which unifies an antenna-circuit 
substrate and the Rf device circuit board, and is connected can be shortened and a loss in a track can be made into the 
minimum as explained above, though an antenna circuit is provided, it is small and the package for RFs applicable to the 
system using RFs, such as microwave which can moreover be mass-produced, or a millimeter wave, is obtained. 
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TECHNICAL PROBLEM 



[Problem(s) to be Solved by the Invention] However, conventionally, when the antenna and the RF device are prepared with 
another field and between these elements is connected with a waveguide or a coaxial cable, they have the problem that a 
system wide will become large, and have the trouble where it is not suitable for mass production. 

[0007] On the other hand, as transmission line replaced with a waveguide or a coaxial cable, although the microstrip line, the 
coplanar waveguide, etc. are used, since the transmission loss per unit length had the fault of being large, compared with a 
waveguide or a coaxial cable, the present condition was being unable to use easily. 

[0008] Therefore, in view of such status, this invention possesses an antenna element and a RF device, and aims at offering 
the usable package for RFs it being compact and suitable for the system using RFs, such as microwave which can moreover 
be mass-produced, or a millimeter wave. 



[Translation done.] 



1 of 1 



12/11/01 4:10 PM 



I 



http-7/vyftrtM4jpdI.jpo.go-jp/cgi-bin/tran_web_cgLeii 



* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not retlect the original precisely, 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



[Means for Solving the Problem] As a result of repeating a study to such a technical probrem, this invention persons 
approached as much as possible, have unified and arranged the RF device and the antenna, by shortening the length of the 
transmission line to which these are connected by a microstrip line, the coplanar waveguide, etc., found out that transmission 
loss could be reduced as much as possible, and resulted in this invention. 

[0010] Namely, the antenna-circuit substrate in which the RF track for the package for RFs of this invention supplying 
electric power to an antenna element and this antenna element at the 1st dielectric substrate was formed, While the 
laminating unification of the RF device circuit board in which the transmission line fo£^a npld cavity being formed in a part 
of 2nd dielectric^ubstt-ate, and a RR device being contained in this mold cavity, and'transrnitting a signal to this RF'device , 
was formed is carried out It is characterized by connecting the RF trackjof th e aforementioned ant enna-circuit substrate, and 
the transmission line of the aforementioned RF device circuit board by t ff^lii^je^nja a^^ ^ 
[GO 11 ] Moreover, the aforementioned antenna-circuit substrate may be a lid for forming the afofementioned mold cavity in 
the aforementioned RF device circuit board, and it is still desirable that the specific inductive capacity of the dielectric 
substrate of the above 1st differs from the specific inductive capacity of the 2ud dielectric substrate. 



[Embodiments of the Invention] The structure of the package for RFs of this invention is explained on the basis of a drawing. 
Drawing 1 is a cross section showing an example of tiie package for RFs of this invention. In drawing 1 , the package for 

Rts 1 is constituted by RF device circuit board B with antenna-circuit substrate A. In antenna-circuit substrate A, the 

flat-surface type antenna element 3 is formed in the front face of the 1st dielectric substrate 2rand the RF track 4 (henceforth 
a feeder way) for supplying electric power to an antenna element 3 is formed in the field of the opposite side of antenna 
element 3 forming face of the dielectric substrate 2. Moreover, the grand layer 5 is mostly formed in the interior of the 
dielectric substrate 2 all over the inside^of a substrate, and the slot"^ is formed^ in the position which counters with the 
antenna element 3 of thisigi^Ld^laJpfJ^ tlfe electromag wave which was received by the antenna elements according to 
such antenna-circuit suBsfrke A a'^slot 6 - minding -- the feeder way 4 and electromagnetism -- it is combined-like and an 
electromagnetic wave is transrhitted 

[0013] On the other hand; a mold cavity 8 is formed in a part of 2nd dielectric substrate 7, the RF device 9 is contained in a 
mold cavity 8, and RF device circuit board B is airtightly closed with the lid 10. Moreover, the RF device 9 is electrically 
connected with the transmissiG tfiilineiiilJ brmed in the 2nd dielectric substrate 7, and a signal is transmitted to the RF device 
9 through the transmissio'fflin?^^! l. Moreover, the grand layer 12 is formed also in the dielectric substrate 7 on the whole 



[0014] Moreover, according to drawing 1 , by the tooth-back comrade of feeder way 4 forming face of the above-mentioned 
antenna-circuit substrate A, and Rt device 9 forming face of RF device circuit board B, a larninatmg is carried put and it is 
unified. And between the feeder way 4 of antenna-circuit subsdjate^, and the'fransm]s^siS^^line I r^^^^^ device circuit board 
B, the grand layer 12. is formed in the whole surfacer ^fet- I'3*i|^4rmed^ i^ th e gryid layer 12 in^the position where jhe^eeder 



[00T5]i^l6reover7^i fo^ 5"in antenna-circuit substrate A, and the grand layer 12 of RF device circuit board B, 

it is desirabl e to connect electrically by ma ny Bahi a halls 14 "and 15 etc. as much as po ssible at the point of stopping the 

resonancejih^no mena ot a grand layer. ^ • » 

[0^T6f Thus, although the electromagnetic coupfing of the antenna element 3 in antenna-circuit substrate A^the feeder .way^4::^^=—^. 

- arid the transmission line 1 1 in RF devicexifcuit board^, and the feeder way 4 was carried out'thi-ou^K^l^fet5*^6^^^^ \ 

- formed in the grand layers 5 and 12 as each was mentioned above, they showed the electromagnetic-coupling structure of the 
transmission line 1 1 and the feeder way 4 in drawing 2 . It is formed so that it may become the impedance with same 
transmission line 1 1 and feeder way 4, and it is arranged so that those edges may see superficially and they may overlap by 
equivalents for one fourth of the length of the wavelength of a transmission signal. And in the grand layer of the duplication 
fraction, the slot 13 of the same widtii of face is mostly formed for width of face with'the width of face of a track. Moreover, 
the length of this slot is formed in one half of the lengths of signal wave length. ' - 

[0017] Moreover, the electromagnetic coupling is carried out by arranging an antenna element 3 and the feeder way 4 like 
view 2 , and forming them. 

[U018J according to the configuration of drawing 1 , the signal by the^electromagnetic wave received by the antenna element 
3 is transmitted to the feeder way 4 through a slot 6 - having - ftirther -- the feeder way 4 and electromagnetism ~ it is 
transmitted to the transmission line 1 1 combined-like, and, fmally is transmitted to the RF device 9 In addition, after 
performing predetermined signal processing in the RF device 9, it is outputted by the external end-connection child 17 
through the transmission line 16. 

[0019] Drawing 3 is a cross section of other examples of the package for RFs of this invention. In drawing 3 , the same sign 
was attached about the same ftinction part as the example o f drawing 1 . According to such an example, the number of parts 
of the whole package can be decreased by forming as a lid (lU) tor torming the mold cavity [ in RF device circuit board B 
for antenna-circuit substrate A ] 8. Moreover, since the heat which joined tiie heat sink 18 to the RF device 9, and occurred 
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from the RF device 9 can be made to radiate heat efficiently according to such a configuration, the malfunctioning by heating 
of a device can be prevented and the reliability of the function as a package can be raised further. 
[0020] Usually, in an antenna circuit, when an antenna element 3 is a patch antenna as shown in drawings 1 and 3, the Q 
value of an antenna circuit has the property which becomes large in proportion to the specific inauctive capacity of the 1st 
dielectric substrate, and becomes small in inverse proportion to thickness d of a dielectric substrate. When this Q value 
becomes small, since directivity is confused, the larger one of Q value is good. However, a frequency band will become 
narrow if Q value is too large. Here, if the dielectric constant of a dielectric substrate is enlarged not much in order to enlarge 
Q value, since the difference with the dielectric constant of air will become large, an electromagnetic wave becomes easy to 
spread a dielectric substrate front face, and becomes that it is hard to emanate to the space of orientation perpendicular to an 
antenna side. On the other hand, radiant efficiency is in the inclination which becomes large so that a dielectric constant is 
low and thickness d of a dielectric substrate is large. 

[0021] Therefore, from such a viewpoint, in this invention, the specific inductive capacity of the 1st dielectric substrate 2 in 
antenna-circuit substrate A is suitable for 2-10, and the thickness (distance from the patch antenna 3 in drawing 1 t o a slot 6) 
0.031ambdaO to 0.061ambda0 (lambda 0 is the wavelength in a vacuum) of a dielectric substrate is also suitable. 1 hat is, 
specific inductive capacity is lower than 2, or thickness is 0.061ambda0. If thick, Q value will become small, specific 
inductive capacity is larger than 10, or thickness is 0.031ambda0. Radiant efficiency will become small if thin. 
[0022] 50-300 micrometers is suitable for the line breadth of the transmission line 1 1 connected with the RF device 9 on the 
other hand, or the transmission line 16. This is because the circuit itself becomes large, when it is difficult to form a reliable 
track from printing technique, the yield at the time of a manufacture, etc. if line breadth is made smaller than 50 micrometers 
and it exceeds 300 micrometers. For this reason, 5-50 are suitable for the specific inductive capacity of the 2nd dielectric 
substrate 7 in a RF device circuit. For example, when specific inductive capacity is less than five in the case of a microstrip 
line, in order to set a characteristic impedance to 50 ohms, track width of face must be made larger than 300 micrometers, or 
dielectric thickness must be made smaller than 180 micrometers, thin for, as for the case of the former, the circuit itself 
becoming large, and mass-producing using tape m.ultilayer technique in the case of the latter — it elapses and is not suitable 
[0023] On the other hand, if specific inductive capacity exceeds 50, in order to set a characteristic impedance to 50 ohrns, 
track width of face must be made smaller than 50 micrometers, or dielectric thickness must be made larger than 700 
micrometers. In the case of the former, it is difficult to form a reliable track, and when it is the latter, on the whole, the 
package itself becomes thick, and it is because it is not suitable. 

[0024] According to the example of the drawing 1 and the drawing 3 , the dielectric substrate 2 in antenna-circuit substrate A 
It consists of the quality of the materials, such as an alumina ceramics, a crystallized glass, and an aluminium-nitride 
ceramics, from the above-mentioned viewpoint, an antenna element 3, the feeder way 4, and the grand layer 5 By conductor 
material, such as W, Mo, Cu, Au, and Ag, well-known multilayer technique, for example, the dielectric substrate 2 - a 
crystallized glass, the feeder way 4, etc. ~ copper — the front face of the glass ceramic Plastic solid which constitutes a 
dielectric substrate when a conductor constitutes -- copper -- a conductor ~ after printing and carrying out the laminating of 
the paste to a predetermined position, it can form by carrying out simultaneous baking 

[0025] On the other hand, RF device circuit board B can also constitute the 1st the same quality of the material as the 
dielectric substrate 2, transmission line 12, and grand layer 16 for the dielectric substrate 7 from an above-mentioned 
viewpoint by the same conductors, such as the feeder way 4. What is necessary is just to form with the same multilayering 
technique as antenna-circuit substrate A also in this case. Then, the RF device 9 is installed with adhesives, such as an epoxy 
resin, a pewter, or an Au-Si alloy, in the mold cavity of the dielectric substrate 2. 

[0026] In addition, desirably, when carrying out simultaneous baking with the conductor in a dielectric substrate and a 
substrate, respectively, after the aforementioned antenna-circuit substrate A and RF device circuit board B carry out the 
laminating unification of the Plastic solid before baking beforehand, it is desirable [ B ], although junction unification can 
also be carried out with desired adhesives, such as an Au-Si alloy and an Au-Sn alloy, to carry out simultaneous baking of 
antenna-circuit substrate A and the RF device circuit board B, and to form them. 

[0027] In addition, according to the example of the drawing 1 and the drawing 3 , although an antenna element 3 is all a 
patch antenna, of course, it may be array-ized and may give directivity etc. Moreover, although it is possible to provide 
various functions in the RF device 9, it is desirable [ the signal which possesses a low noise amplifier 21 and the amplifier 22 
desirably including at least one frequency converter 19 and the high-frequency oscillator 20, and is outputted by the external 
end-connection child 17 of a package ] to drop on a frequency lower than the signal frequency received or emitted by the 
antenna element 3, and to make transmission loss small like the configuration of drawing 4 , for example. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the cross section showing one example of the fundamental structure of the package for RFs of this 
mvention. 

[Drawing 2] It is drawing for explaining the electromagnetic-coupling structure in the package of drawing 1 , and (a) is a 
plan and (b) is a cross section. 

[Drawing 3] It is the cross section showing other examples of the fundamental structure of the package for RFs of this 
mvention, 

[Drawing 4] It is the block diagram showing an example of the RF device contained in the package for RFs of this invention. 

[Description of Notations] 

1 Package for RFs 

A Antenna-cli'cuit substrate 
B RF device circuit board 

2 1 st Dielectric Substrate 

3 Antenna Element 

4 RF Track 

5 Grand Layer 

6 Slot 

7 2nd Dielectric Substrate 

8 Mold Cavity 

9 RF Device 

10 Lid 

1 1 Transmission Line 

12 Grand Layer 

13 Slot 

14J5Bahiahall 

16 Transmission Line 

1 7 External End-Connection Child 
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[Drawing 3] 




11 8 18 9 16 7 17 



[Drawing 1] 



12 14 




n TO 9 8 16 17 



[Drawing 2] 



13 



f~7 — ^ — ' — ' — T 

, y y ' ^ f 

/ r " ' r 


/ ''' / '''A 




^ y / ^ — 


[ ^ ^ ^ /- ; 


' ^ ' ' / I 

^ * * ' . 
f , ^ ' 




[Drawing 4] 



http://www4jpdljpo.goJp/cgMjin/tran_web_cgLeije 




[Translation done.] 



9 



